The use of a computer model to simulate epithelial pathologies.
The complexity of the interactions of the many rules governing cell behaviour and the changes that lead to the pathological features seen in disease is such that linking cause and effect can be very difficult. However, the use of computers to model normal biological and pathological processes provides a powerful technique for studying the effects of the interactions of a variety of biological rules. Such an approach is strengthened by using a graphical display that simulates the organization of cells in a tissue. Skin, and specifically the epidermis, is characterized by a regular morphology and the ability to regenerate itself throughout adult life and there are considerable biological data available on the normal and pathological process that affect this organ. A model of normal skin has been developed which shows a structure similar to normal epidermis and is capable of healing itself if damaged. This paper describes the effects on the overall structure of introducing mutations to individual rules in the model. Changes that alter cell proliferation or differentiation are introduced and the effects that these produce are compared with epidermal pathologies. Even a simple model is capable of producing insights into the types of events that may occur in a variety of dermatopathological conditions.